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1. Preliminaries Let us consider an n-dimensional differentiable manifold M of class C 00 equipped with a (1,1) tensor field 0(0^0) of class C°° satisfying [4] (1.1) 0 4 -(i 2 0 2 = 0, (2 rank 0-rank 0 2 ) = dim :., where (i is a complex number not equal to zero. If we put
where I is the identity operator; then we have s + t = I, st = ts = 0;
-379 -liquation (1.3J shows that there exist two complementary distributions S and T in M corresponding to the projection operators s and t respectively. If <t > is of constant rank r, then the dimensions of S and T are (2r-n) and (2n-2r) respectively. Such a structure is called a '0^-structure of rank r' [4]. Obviously, n é 2r 4 2n. The relations show that 0 acts on S as a ir-structure operator and on T as an almost tangent structure operator. If the rank of 0 is maximal, r = n. Therefore, = = 0. Consequently, the 0^-structure of maximal rank is a jr-structure. If the rank of 0 is minimal, 2r = n. Thus 2 0 =0. Hence the 0^-structure of minimal rank is an almost tangent structure. Replacing ip by 0 in (2.2), we obtain
Since f is a (1,1) tensor field, therefore replacing if by 0 in (2.2), we get
which in consequence of (2.3) gives
Since if is a (1,1) tensor field, therefore, as a consequence of (2.2), we have 3. Integrability conditions of -structure in tangent boundle Let 0 be a 0^-structure of rank r in M. Then in consequence of (1.2), the Nijenhuis tensor N of 0 is given by [3]
For any X,Y e ^(M) and 0 ei](M), we have
T h e o r e m 3. Taking the complete lift of both sides of (3.3) and using (3.2), we get
P where s = (1-t) = I -t , is the pcojection tensor complementary to t . Thus the conditions (3.3) and (3.4) are eauivalent to each other. Henee the theorem follows. Taking the complete lift of both sides of (3.5) and using (3.2), we obtain -383 - This in view of (1.2) and (3.1) yields Proof. The proof follows from the pattern of the proof of Theorem 3.3.
7/henever the distribution S is integrable, 0 induces on each integral manifold of S a jr-structure, defined by * s ás£ «|S.
When the distribution S is integrable and the jr-structure 0g induced from 0*on each integral manifold of S is also integrable, then 0^-structure is said to be s-partially integrable. Proof. By virtue of (1.2), (3.1), (3.2) and (3.8), we have V'henever the <3:ir.tribut:'.c>r 7 is integrable, 0 induces on each integral manifold of T an almost tangent structure, defined by 0|T. V'hen the distribution T is integrable and the almost tangent structure 0^ induced from 0 on each integral manifold of T is also integx*able, then 0^-structure is said to be t-partially integrable. Proof. The proof follows from the pattern of the proof of Theorem 3.5. Definition 3.1. The 0^-structure is said to be partially integrable if and only if it is s-partially integrable and t-partially integrable, simultaneously.
-385 -Theorem 3.7. The -structure is partially integrable in T(M) if and only if it is partially integrable in M.
Proof.
The proof of the theorem follows from Theorems 3.5 and 3.6.
"hen both distributions S and T are integrable, we can choose a local coordinate system such that all S are represented by putting (2n-2r) local coordinates constant and all T by putting the other (2r-n) coordinates constant. Such a coordinate system is called an adapted coordinate system.
It can be supposed that in an adapted coordinate system, the projection operators s and t have the components of the form in an adapted coordinate syste m, where and 0 O " « ere square matrices of order (2r-n) x (2r-n) and (2n-2r) x (2n-2r) respectively. [3] K. Y a n 0 , S. Ishihara: Tangent and cotangent bundles -differential geometry, New York 1973» [4I M.D. Upadhyay , V.C. Gupta: Integrabi-4 2 2 lity conditions of a structure satisfying tfr-fi 0=0 (0^0, /ÀjiO), (to appear).
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